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INTRODUCTION 

The pressure for additional development and the lack of water 
quality data for Kawagama Lake resulted in a water quality sur- 
vey of the lake, in 1976. The intent of this survey was to 
define the lake's existing water quality and to provide a basis 
for evaluating' the impact subsequent development would have on 
the aquatic environment. 

DESCRIPTION OF THE STUDY AREA 

Kawagama Lake is located in the north-western section of the 
Provisional County of Haliburton , at the junction of McClintock, 
Sherborne, Livingstone and Havelock Townships. Dorset, the 
nearest community is located approximately 6 kilometers south- 
west of the lake. 

Kawagama Lake is located in the Pre-Cambrian Shield physio- 
graphic region, which is characterized by granitic bedrock with 
thin overburden. The topography of the drainage basin is 
steep to gently rolling hills . 

The lake's physical characteristics are tabulated below : 

surface area - 28.6 km 2 (7057.8 acres) 

maximum depth - 73m (240 ft.) 

mean depth - 21m (67.5 ft.) 

volume - 5.9 x 10 m^ (476,595.4 acre ft.) 

The total drainage basin area of the lake is 236.6 km 2 . The 
watershed includes Harvey Lake, McFadden Lake, Lower 
Fletcher Lake, Troutspawn Lake, Livingstone Lake, Bear Lake, 
Kimball Lake, Wolf Lake, Rockaway Lake, Hinterland Lake plus 
numerous other smaller lakes. 

Water movement from Kawagama Lake is via the Hollow River to 
Lake of Bays. The flow is regulated by a control dam on the 
Hollow River, which is operated by the Ministry of Natural 
Resources. 

The lake receives heavy fishing activity. The prime sport 
fishes inhabiting the lake are lake, brook and rainbow trout, 
whitefish and smallmouth bass. 

SURVEY PROCEDURES 

Seven open lake stations, (Stn. 1-7) located in the centre of 
the lake's major basins, were sampled on 8 separate occasions 
from April 24 to September 8, 1976 (Figure 1). 
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The following activities were conducted during each visit to the 
open lake stations: 

a) The degree of transparency was determined using a Secchi 
disc (20 cm. disc divided into opposing black and white 
quadrants) . 

b) Temperature profiles were recorded using an electronic 
meter. 

c) Dissolved oxygen determinations using the azide modifica- 
tion of the Winkler method were made on Van Dorn samples 
obtained 1 meter below the surface, mid-way through the 
water column, 5 meters above the bottom and 1 meter 
above the bottom. 

d) Samples for chemical and chlorophyll a analyses were se- 
cured as composites through the euphotic zone (calculated 
as twice the Secchi depth). 

e) Samples for chemical analyses were taken 1 meter above 
the bottom using a Van Dorn sampler. 

Chemical analyses performed on each water sample in- 
cluded: total and soluble phosphorus; total Kjeldahl, 
nitrate, free ammonia and nitrite nitrogen; total iron; 
alkalinity: hardness; conductivity; pH and colour. 

WATER QUALITY 

Temperature & Dissolved Oxygen 

The field data obtained, with the exception of temperature and 
dissolved oxygen are contained in the appendices. 

The water column thermally stratified at all the open lake sta- 
tions, except Stn. 1, located in Minden Bay. The maximum 
lake surface temperature recorded was 23°C, with the bottom 
water temperature remaining below 7°C at six of the seven 
sampling stations. The shallow nature of Minden Bay (maximum 
depth-6.0m) inhibits thermal stratification, resulting in a rela- 
tively constant temperature throughout the water column 
measured at Stn. 1. 

The minimum dissolved oxygen concentration measured 1 m 
above the bottom at the open water stations is shown in Figure 
1. The main body of the lake, as indicated from the data 
obtained at Stn. 3, 4 and 7 exhibited minimal bottom water 
dissolved oxygen depletion. Kawagama Lake has a large hypo- 
limnetic volume , thus a large hypolimnetic dissolved oxygen 
reservoir. The overall productivity of the lake is low and thus 
depletion of this oxygen reservoir was minimal. 

The dissolved oxygen concentration at Stn. 5 and 6 in Fletcher 
Bay declined to 7.0 mg/I in the bottom waters (Figure 1), 
probably a result of the smaller hypolimnetic volume in this area 



of the lake. The only station where the bottom water oxygen 
level did not meet the objective of 6 mg/1 for a cold-water 
fishery was Stn . 2, located in a restricted basin, where the 
hypolimnetic volume is very small , and thus subject to oxygen 
depletion in even a clean-water lake. 

Water Chemistry Characteristics 

The mean hardness, alkalinity and conductivity values of 7 mg/1 
as CaCO , 12 mg/1 as CaCO and 34 umhos/cm 3 respectively 
typify a very soft water Pre-Cambrian Shield lake. 



The pH of the lake was close to neutrality. Its bottom waters 
(6.4) were slightly more acidic than its surface waters (6.8). 

The mean bottom water total iron concentration was elevated 
over the surface water concentration, though all values, except 
at Stn. 2 were very low; 0.10 mg Fe/1 or less. The bottom 
water iron concentration at Stn. 2 increased over the duration 
of the survey, reaching a maximum of 0.40 mg Fe/1. This 
increase would be expected, considering the degree of dissolved 
oxygen depletion of the bottom water. 

Nutrient Characteristics 

The lake's overall nutrient concentrations were very low. The 
mean total phosphorus concentration for the main body of the 
lake (Stn. 3, 4 and 7) was 3 ugP/1. No difference existed 
between the euphotic zone and bottom water concentration . 
Slightly higher phosphorus concentrations were measured in 
Fletcher Bay at Stn. 6 and 7, and at Stn. 2 (mean: 4-6 
ugP/1). 

The highest mean concentration, 8 ugP/1, at Stn. 1 is attribu- 
table to the shallow nature of the bay this station was located 
in . 

Phosphorus concentrations of the magnitude found in the main 
body of Kawagama Lake are close to the lower limit of detection 
for the sampling and analytical technique used. 

The total Kjeldahl nitrogen concentrations were similarly low. 
The mean concentration at the 7 open lake stations ranged from 
0.12 mg N/1 to 0.24 mg N/1. The mean euphotic zone concen- 
tration at all stations was slightly elevated above that of the 
bottom water. 

Low concentrations of nutrients such as found in Kawagama, 
severely restrict the productivity of the lake, and ensure a 
clear, well oxygenated lake, free of problems normally asso- 
ciated with eutrophication. 

Transparency and Chlorophyll a 

The lake exhibited a high degree of clarity and low chloro- 
phyll a concentrations. With the exception of Stn. 1 in Minden 
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Bay, mean Secchi disc values ranged from 7.1-10.1 m and 
chlorophyll a concentrations ranged from 1.0 to 1.6 ug/1 
(Figure 1). The Secchi disc readings obtained from the open 
lake (Stns. 3, 4 and 7) are comparable to Skeleton and Kennisis 
Lakes , making Kawagama among the clearest lakes within the 
Central Region of the Ministry of the Environment. 

The reduced transparency at Stn . 1 is primarily attributable to 
the shallow nature of the bay which resulted in a higher con- 
centration of suspended solids within the water column. 

The chlorophyll a concentrations indicate a low level of algal 
productivity as would be expected considering the lake's 
nutrient concentrations. The most productive area of the lake 
based on this parameter, is Minden Bay. 

CONCLUSIONS 

The water quality of Kawagama Lake is generally quite uniform 
throughout the lake with the exception of Minden Bay. The 
variation in water quality that exists is primarily a function of 
the lake's morphometry rather than artificial inputs of 
nutrients. Compared to other lakes in the Region, Kawagama 
Lake is one of the highest quality lakes that have been 
surveyed . 

Water quality will not be a major constraint to further develop- 
ment on Kawagama Lake with the possible exception of the main 
part of Fletcher Bay and (Stn. 6) Minden Bay. The prime con- 
straint against further development will be the topography of 
the shoreline , which due to extreme slopes and rock cliffs will 
eliminate considerable proportions from strip development. 
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